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(57) Abstract 



There is disclosed an emergency call handling system and 
method for a cellular telecommunications system (12). The emer- 
gency call handling system is provided with at least one subscriber 
terminal (14) which upon failure to seize a voice connection to an 
emergency center (16) for an emergency call, transfers short mes- 
sages over the digital control channel to the emergency center (16) 
advising it that die user of this one subscriber terminal (14) has an 
emergency situation. Advantage is found with the present invention 
in that in times of radio voice channel and/or network traffic conges- 
tion resulting in call set up failure, the information relating to a user 
emergency can be forwarded as short messages to the emergency 
center. 




■-NSDOCID: <WO 9721314A1 J_> 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados - 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KB 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SC 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cdte d'l voire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


PI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNSDOCID: <WO_9721314A1_l_> 



WO 97/21314 



PCT/SE96/01484 



EMERGENCY GALL HANDLING IN A CELLULAR 
TELECOM^MOf^CATtGNS ^YSt"EMf 

BACKGROUND OF TH£ INVENf fOW 
5 technical Field of the Invention 

The present invention relates to ah emergency call handling system for a 
cellular telecommunication system. In particular, the preseririnveritibn is directed to 
forwarding user erriergency information via data messages over the radio digital 
control channel and across the network to an emergency center when emergency voice 
10 calls cannot be set up when* for example, there exists radio voice channel congestion, 
network congestion , or both. 

ftdfrkpround of the Invention 

Providers of emergency services in North America such as in fire, police, and 
rescue departments are assisted in providing emergency services by the introduction 

15 of the 91 1 emergency number. One of the important aspects of the 91 1 emergency 
service is the public safety answering point (PSAP) system which acts as an 
emergency center (EC) for handling emergency calls. 

All 91 1 calls originating from the cellular and landlirte telephone networks are 
routed to the closest PSAP for service. The PS AP also obtains the telephone number 

20 of the calling party from the network. Utilizing this calling telephone number, the 
PSAP accesses a remote database containing information relating to telephone 
numbers to users 1 names and addresses. For a landline telephone, the billing address 
is the address where the telephone is located. The address information is important 
since often the calling party is incapable of supplying the location information or does 

25 not have sufficient time to supply this information. The location information then 
allows the PSAP to direct assistance to the landline telephone user involved in the 
emergency. 

As described above, 91 1 calls originating from the cellular network are routed 
to the PSAP similarly as 91 1 calls originating from a landline network. However, due 
30 to the unique nature of the cellular system, other methods have also been established 
to aid in emergency call handling. 
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For.cxample t jt is known to have a 91 1 button, or some other pre-programmed 
button, on the terminal or mobile Station (MS). Such a feature is disclosed iri U.S. 
patent 5,365,570 issued to Boubelik on Npyettkber 15, 1994 where the MS can be 
dedicated to emergency use. Other known MS features to aid in emergency calls are 

$ auto-power on, remote actuation of & call, and auto dial (and redial) of a pre- 
programmed emergency number. 

In another example, once a call is successfully set up in the cellular network, 
it is known to transmit on the voice channel, geo-coofdiriaies of the location where the 
MS is located. Such a method is disclosed in U.S. patent 5,388,147 issued to Grimes 

10 on February 7, 1995. Grimes further teaches converting the geo-coordtnates into 
conventional municipality or rural address locations when the emergency call is 
initiated. 

While the known prior art teaches methods that facilitate the transmittal of 
information to the PSAP from MS's, these methods are based on the premise that the 
15 user of the cellular telephone is able to make a voice call connection to the PSAP. 
This voice call connection comprising of a radio voice channel and a network voice 
trunk connection between the mobile switching center (MSC) and the PSAP. 
However, it should be understood that in the cellular industry, the number of radio 
voice channels allocated to a particular cell site are limited and may be all in use 
20 resulting in failure to set-up a call. Also even when a radio voice channel is 
successfully allocated, the call may still not be set up be due to network congestion 
elsewhere in the cellular system. 

Furthermore, the probability of failing to set-up a call increases significantly 
in the case of a large scale disaster like an earthquake where the network is flooded 
25 with emergency calls. This is also true for local emergencies such as a major traffic 
highway accident in which several subscribers may be trying to access the same cell 
associated with that part of the highway. In such situations the user may attempt to 
call the PSAP many times and still not be able to establish a voice call connection. If 
the terminal is low on battery power and several attempts are made to contact the 
30 PSAP, then it is possible that the terminal may nin out of battery power during these 
attempts and the PSAP will never be informed of the user's emergency. 
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>v AccorcU^ 

. . r . PSAF? of the uteris emerge^ MS is unable to obtain a voice 

> call coru^ctkm^^ ,• . - . 

Summary Of The Invention ^ „ . ..^ ...... 

5 -The present invention is dtrected towards an emergency call handling system 

fora celluj^cpn^ ^e.eme^ is provided 

. with at teasr one subscriber .terminal which upoi> failure to $ei2e a voice call 
connection i to an, emergency, center (EC) on ^ an emergency, call, transfers data 
messages, these messages preferably being of the type of data messages known as 
10 short message service (SMS) messages, over the radio digital control channel (DCC) 
through a base station (BS) and a mobile .switching center (MSC) to the EC advising 
the EC that the user of this orie subscriber terminal has ah emergency situation. 

By sending a data message over the DCC and having the MSC analyze the data 
message and forward emergency data to the EC, the present invention provides a 
15 means for the terminal to communicate with the EC when a voice call cannot be set 
up. In particular if the voice call cannot be set up due to radio voice channel 
congestion and/or network congestion then data messages are sent over the DCC and 
across the network. 

In accordance with one aspect of the present invention, there is provided an 
20 emergency, call handling system for a cellular communication system for routing 
emergency calls made by a plurality of subscriber terminals to an EC. The system 
comprises a MSC for controlling signalling with a plurality of BS's. It should be 
understood that the term MSC means a mobile switching center typical of the D- 
AMPS standard telecommunications system of North America or a mobile switching 
25 center used in the GSM standard cellular telecommunications system where control 
of the switching of the BS's is controlled by a base station controller. The base station 
controller is an intermediate node located between the BS's and MSC. The system 
further includes at least one subscriber terminal normally communicating with the 
MSC through one BS over a DCC when in an idle mode and one of a plurality of voice 
30 channels (VCs) when in an active subscriber communication mode. It should be 
understood that the term VC includes both a digital voice channel and an analogue 
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voice channel tWofie tenrtinal includes emergency tall means for initiating an 
emergency V6ice call via the BS through the MSG M the EC; tall failure detecuph 
means for detecting when the emergency voice cka ha^toled to Be^tllfi vvith the EC, 
arid data trartsmission means, responsive : to-# ^it^€Ita:tion to transmit an 
5 efcei^iicy data md^ge dver the^DCC EC. 

Ah advMta^e of this aspect of&e the 
sub&riber terftufial to send a Mtiftc^ waiting 
time Waitihg; for & available VC wheri the stit^bribbif terminal fails tb Seize a voice 
call connection to the EC. J 
10 the EC upon receipt of the emergency data message from bfte terminal 

preferably included mean* tb tmihediaiely tfahMtt ah &knowletigihent data message 
to the one terminal via the MSG and BS over the DCC: This niessage will include 
data indicating that the EC has been informed of the uiser emergency . In addition, the 
message will include data indicating that the EC will call back the user and possibly 
15 the call back tithe and that the user should hot attempt any mote calls so as to conserve 
the MS battery power. The EC also preferably includes call back means that, after 
acknowledgment of the data emergency message from the One terminal, initiates a 
voice call back to said one terminal through the MSC and BS over a VC. 

it is envisaged within the scope of the present invention that the emergency 
20 data message from the MS Will include data information identifying the data message • 
as an emergency message and data information related to the identity of the terminal. 
The emergency data message may further include data information such as the user's 
medical history, and information corresponding to the location of the terminal possibly 
obtained front an associated global positioning satellite (GPS) receiver or some other 
25 locating system. 

The MSC further preferably includes means for analyzing data messages 
received on the DCC and, once identifying an emergency data message, the MSC adds 
to the emergency data message, information as to the location of the terminal for the 
EC. This information together with the terminal information in the emergency data 
30 message will be forwarded directly to the emergency center instead of for example to 
the user's message center (MC) as is the usual case for SMS messages. 
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• Prtferably^m^ca^ one terminal 

includes cbimtm^ 
f&liires^dmer^^ 

m&s$g^ third failed 

5 ' i: attempt^ be tniniimtted overthe DCC; Preferably, 

the call failure detection method enables the daia transmission meahs tb transmit the 
; emergency data upbh the deteimiih&io^^ a radio 

VG. ; The 6all failure detectiohlm^ busy tone 

det^itoh circuit; to idfe^ if a radib VG is successfully allocated. 

1 0 The present invention has the advantage o f being able to Send mdre emergency 

messages in a data format over me network as compared to voice calls over the 
network because an Emergency data message consumes less bandwidth than the 
equivalent emergency Voice call. Accordingly, iri an extreme catastrophic emergency 
situation, the EC would be able to receive information from mbrt usiers with respect 

15 to the emergency, via data messages then it would via voice calls. 

In accordance With another aspect of the present invention there is provided a 
method for emergency call handling iri a cellular communication system for routing 
emergency calls made by a plurality of subscriber terminals to ah EC via a MSC 
controlling a plurality of BS'S. The method comprises the steps of: 

20 at least one subscriber terminal normally communicating with one selected 

from the group of a DCC aiid a VC via the BS to the MSG, said one subscriber 
terminal: 

initiating an emergency voice call to the EC over the VC to the BS and through 
the MSC to the EC, 

25 detecting when the emergency voice call has failed to be set up with the EC, 

and 

responsive to detecting a failed set up of an emergency voice call with the EC, 
transmitting an emergency data message over the DCC to the BS through the MSC, 
and 

30 the MSC analyzing the data messages and transmitting the emergency data 

message directly to the EC. 
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^ ^accordances 
an emergency cillrhandliiig system 

emcrgency caiis made by ;%plurali ty of subscriber, i^^in^s.taan- e center. 
Thesystemxqm The 
5 system) includes at least one stibscriberv termiiial^normdl^ with the 

MSG through: one ; BSv ?The one termiriahind for 
transmitting data messages including emergency data messages oyer^ lDGC through 
the BS/ to the MSC. The system includes; data analyzing means in the MSG for 
analyzing, the dstfa messages received from said one terminal to route emergency data 
10 messages to the EG, > 

Art advant&gc Of this aspect of the present; invention is the MSG can analyze 
incoming data messages and immediately route an emergency message to the EC. 

■v In accordance with yet another aspect of the present in vention there is provided 
a method for emergency call handling in a cellular communication system for routing 
15 emergency calk made by a plurality of Subscriber terminals to an EC via a MSC 
controlling a plurality ofBS's. The method comprises the steps of: 

at least one subscriber terminal transmitting data messages, including 
emergency data messages, over a DCC through the BS to the MSC; and, 

analyzing in the MSC data messages received from said one terminal routing 
20 emergency data messages received in the MSC to the EC. 
BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and apparatus of the present 
invention may be obtained by reference to the following detailed description when 
taken in conjunction with the accompanying drawings wherein: 
25 FIGURE 1 is a schematic drawing showing elements of the cellular 

telecommunication systems of the present invention; 

FIGURES 2A and 2B represent flow charts for operation of the subscriber 
terminal of the present invention; 

FIGURE 3 is a flow chart for operation of the MSC of the present invention; 
3 0 FIGURE 4 is a flow chart for the operation of the EC of the present invention; 

and, 



BNSDOCID: <WO 97Z1314A1_I_> 




WO 97/21314 PCT/SE?6/dl484. 



-7- 

. ^RIGURE 5 i$ a simplified block diagram pf a MS operating in the system of 
. ■ . , ^j^eftji^ve^oii, _ - r ^ h . v ^-^ T 
DETAILED DESCRIPTION OF EMB^tMENTS . 

Referring to FIGURE 1 , there is shown an emergency call handling system 1 0 
5 for use with a celitUar communication system 1 2 for routing emergency calls made by 
a plurality of subscribed terminals or mobile stations (MS) 14. MS 1 4 communicates 
with the emergency center (EG) 16 via radio, waves ,J 8 to radio base station (BS) 20. 
The BS 20 is connected, through, lot example, land lines 22 to the rnobile switching 
center (MSG) 24 . The MSC 24 includes itonnal processing of telephone calls at 26 
1 0 whereby these calls may be rpufed along line 28 either to another PSTN 29, MSG 3 1 , 
or back to another radio base station 33. Also the MSC is provided with an analyzing 
means 32 which analyzes data messages received on line 22 ^nd routes emergency 
data messages to the emergency center 16 along line 30. All other da^ messages are 
forwarded to disappropriate message center (MC) 36 along line 34. In the preferred 
15 embodiment, the emergency center is a public safety answering point (PSAP). It 
should be understood that the radio waves 18 shown between the mobile station or MS 
14 and BS 20 may comprise either voice channel (VQ frequencies or digital control 
channel (DCC) frequencies. The use of DCCs and purposes are well known in the art. 
It is within the scope of the present invention to use the DCC to transmit from 
20 the MS 1 4 a data message which can be in the form of a short message service (SMS) 
message. This data message is transferred over the DCC to the BS 20 and then along 
line 22 to the MSC 24. The analyzing device 32 recognizes the emergency data 
message and forwards it along line 30 to the EC 16. Within the scope of the present 
invention, the EC will acknowledge receipt of the emergency data message from the 
25 MS by transmitting a data message to the MS informing the MS of the EC's successful 
receipt of the MS emergency data message. The EC will then call back the MS as 
quickly as possible. In accordance with a preferred aspect of the present invention, the 
MS 14 is equipped with a panic button 38 which when pressed causes the terminal to 
initiate a normal emergency call to the PSAP through a voice channel seized to the BS 
30 20. If this voice channel is not seized properly or there is a busy signal, and the 
emergency call fails, and subsequent automatic consecutive emergency call attempts 
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up ito kl&ctofy pre-let Iiliit of three d^l&it theh the MS wilt automatically send a 
predefined data message through the DCC to the I^S^'I'^iri^i^idSibe with the 
teachings of the present invention. 

'' : ' hH ^^ message as an 

5 eme^elily^ 

"llSi^V and 
pdlMy in^MMSrl % wM&the cellular 
telephbhe iy^teni t5 Stich lo^^ are well 

1 0 known in Mtik. AMdondliyl thfcl&SC adds l^fiem^^l^gBS^^rn or Ibcfitioti information 
when themes^ge iipkssed tfctnign ahal^dn| &Sm^^32 ISfB^K^B^r TKfe BS 20 may 
be identified ai$ a particular cell site of several cell sites within the cellular 
con^tmickidn system operating with MSG 24 sucfr that the EC 16 will know the 
approximate location of the user of terthinal 14. It shdtild be understood that the 
1 5 analysing nieins of the MSC may comprise some aspect of a computer within the 
switching system. Preferably, the MS 14 includes meaiis td count the number of 
failed attempts to seize a VC when the emergency panic button 34 has been pressed. 
After three failed attempts to seize a VC, the MS 14 can automatically send the 
emergency data message emergency . Alternatively, In the event that a busy tone is 
20 received by the MS, this can be an indication of network congestion and then the MS 
14 will automatically send the data information after three failed emergency call 
attempts over the DCC 1 8 to the BS 20. 

Referring now to FIGURES 2A and 2B there is shown a flow chart for the 
operation of the MS 14 of the present invention. Referring to FIGURE 2 A, the 
25 emergency button of panic button may be pressed to start the emergency procedure at 
41. This may involve either pushing a panic button or a series of predetermined 
buttons on the terminal to effect the emergency call. Such as, for example, dialing 9 1 1 
and pressing the send button. At this point, the MS checks at 42 to see if in fact the 
MS has been powered on. If it has not been powered on it powers the MS turns on at 
30 - step 44. Next the MS checks at block 46 as to whether or not the MS is idling on an 
analog control channel (ACC). If the MS is not idling on an ACC, then a check is 
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made if the MS 1 is in the speech mode at 48: if the answer is that the.MS is in the 
speech mode at 48 then the call is terminated at 66 and the mobile goes back to step 
46; In the event that the MS is riot in the speech mode then the MS is locked onto a 
digital control channel at 50. Returning to step 46, when the MS is known to be idling 
5 on an ACG channel, then a check is made to see whether or not a DCC is available at 
52. If no channel is available at that time then a send origination message is initiated 
at 54 which is basically a 911 mei^ge or erftetgfency call place>d on the voice channel 
through the RBS 20 to the MSG 24 and the PSAP 16; Such an emergency originating 
request message may also include additional information or may be provided with 

10 additional information as to the coordinates of the user and the identification of the 
user on the voice channel. However, it should be understood that this aspect forms no 
part of the present invention. 

If a t>CG channel is available at 52 then the MS 14 Scans and locks onto the 
available DCC at 56. Next* as in accordance with steps 56 and 50 an emergency bit 

15 indicator is set at 58. If the emergency number is then stored at 60, then this also is 
inserted as a H B M number at 62 into the information being sent with the next step. If 
not, B number is skipped, At the next step, an originating message is sent on the DCC 
at 64. It should be noted that this origination message defers from the one on box 54 
because as it is being sent over a digital control channel in an attempt to set-up a voice 

20 channel then there is additional information sent to the MSC such as the "B M number. 
Both steps 54 and 64 terminate in step A which again starts up in FIGURE 2B. 

Referring now to FIGURE 2B once the origination of the call has been sent at 
54 and 64 of FIGURE 2 A, then the terminal 14 determines if the call has been 
completed at 80 by checking if a radio VC has been successfully allocated or by 

25 checking for network congestion by means such as a busy tone detection circuit If the 
call has been completed at 80 it ends the interrogation process at 82 for the terminal 
14. The terminal or MS 14 will then be aware of the fact that an actual call has been 
completed to the EC. If the call is not completed then the terminal checks to see if this 
has been the third call that has failed to go through and if the answer is no it reverts 

30 back to C which again starts up in Figure 2A at step 46. If the answer is yes then the 
MS checks for a control channel. If the MS idles on an ACC at 85 then a check is 
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n^etaScan^d lb^^ 

or if the MS is idling 6n a DGG at 85 then it proceeds directly tb^ - - 

! Referring to FIGURE 3- when the MSG receives the data message at 88 it 
analyzes to '-see if the message is an emergency message, if so, -it^adds location 
5 ulfbrmation at 90 to the data message and routes it at 92* to the PSAP.o Otherwise, the 
% J message is routed to the MG at 94. ^ - '-^^ *> rt v« ;. 

■ - Referring to FIGURE 4; the PSAP in reply ito;aii-SMS emergency message 
being received at 96 the EG siehds a return SMS message to the MS at 98 to inform the 
MS that its emergency SMS message has been successfully received by the EC. the , 
10 EC will then call back the MS at 100 as soon a* possible. 

Referring now to FIGURE 5, there is shown a Simple perspective diagram of 
a mobile station 14 including a processor 102 connected to a transceiver 104. The 
antenna 106 is connected to the transceiver 104, for transmitting and receiving 
communications over a cellular telephone network, the mobile station 14 further 
IS includes a microphone 108 and a speaker 110 connected to the processor 102 for 
facilitating telephonic voice communications. A display panel 1 14 and a keyboard 
1 1 2 are included in the mobile Station and connected to the processor 1 02. 

Although a preferred embodiment and the method and apparatus of the present 
invention has been illustrated in the accompanying drawings and described in the 
20 foregoing detailed description* it will be understood that the invention is not limited 
to the embodiment disclosed, but is capable of numerous re-arrangements, 
modifications and substitutions without departing the spirit of the invention as set forth 
and defined in the following claims. 
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WHAT IS CLAIMED IS: 



. 1. An emergency call handling system for a cellular communication 

system for routing emergency calls made by a plurality of subscriber terminals to an 
5 emergency center (EC), said system comprising:^ ^ Ki 

a mobile svwtchirig center (MSC). for controlling Signaling with a plurality of 
base stadM? (BS'f); and, tn ^, t ^ :r , m :VMr ,f : 

at least one subscriber terminal normally communicating with the MSC 
through one BS over a digital control channel QCC) when in an idle mode and a voice 
10 channe;) (VC) when in an active subscriber communication mode; and said one 
terminal including emergency call means for initiating an emergency voice call via the 
BS through the MSC to the EC, call failure detection means for detecting when the 
emergency call has failed to be set up with the EC, and data transmission means 
responsive to a call failure detection to transmit art emergency data message over the 
15 DCC through the BS and MSC to the EC. 

2. The emergency call handling system of claim 1 wherein the MSC 
further includes means to route the emergency data message to the EC. 

3. The emergency call handling system of claim 1 wherein the EC 
includes acknowledgment means that upon receipt of the emergency data message 

20 from said one terminal transmits an acknowledgment data message to the MSC, 
through the BS and over the DCC to said one terminal. 

4. The emergency call handling system of claim 1 wherein the EC 
includes call back means responsive to the emergency data message that a call back 
to said one terminal through the MSC, BS and over the VC. 

25 5. The emergency call handling system of claim 1 wherein said 

emergency data message includes 1) data information identifying the data message as 
an emergency and 2) data information relating to the identity of the terminal. 

6. The emergency call handling system of claim 5 wherein the emergency 
data message further includes user medical history information. 

30 7. The emergency call handling system of claim 5 wherein said 

emergency data message further includes data information corresponding to the 
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Ideation of the terminal. 

8. The emergency call handling system of claim 1 wherein the MSC 
includes meahs for analyzing the emergency Idata message arid addihg to said 

" ^ t6 m mmmmmi6m^*&i*g to 

5 the location of said tertnmal. 

^ ^ tteemwiehef the call failure 

detection means includes count means which cbiuits tip to si pMicle^^ number of 
cdni^cutivi emergency caff failuires arid there^er enables the data transmission means 
to triansrtlU siid ^ergehcy diti! messetie. 
10 io. the eM^ehcy cMl handling ^yst^m of claim 1 wherein the call failure 

detection mekris enables die data ttahsmission ttearislo traiisrriit Said emergency data 
upon detenriitiation that a failure to Set up a call with die VC through to the EC is the 
result of congestion. 

11. Ait emergency call handling system for a cellular communication 
1 5 system having a plurality of cells and a plurality of subscriber terminals for routing 
emergency calls made by said subscriber terminals to an emergency center (EC), said 
system comprising: 

a mobile switching center (MSC) including means to route emergency calls to 

the EC ; 

20 a plurality of base stations (BS's) electronically connected to said MSC, each 

of said BS's transmitting radio frequency signals Over at least One digital control 
channel arid a plurality of voice channels over a coverage area defining one of said 
cells; arid 

at least one subscriber terrriinal normally communicating with the MSC via one 
25 of said BS's over a corresponding channel selected from one of the group consisting 
of a digital control channel (DCC) and a voice channel (VC); and, said one terminal 
including emergency call means for initiating an emergency voice call to the EC via 
the BS and the MSC, call failure detection means for detecting when the emergency 
call has failed to be set up with the EC, and data transmission means, responsive to a 
30 call failure detection, to transmit an emergency data message over the DCC to the BS 
and through the MSC to the EC. 
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: >j 12, The emergency xalh handling f$y$tem\bf ,cl^m 4J v whercin the EC 
comprises a publiesafety answering point (PSAP). ? r ; *-* . , JS & * > . - ^ 

B;. : - t^ wherein the EC 

includes acknowledgment means that upon: receipt of the, emergency data message 
5 from said one terminal transmits an acknowledgment data, message to the MSG, 
through die B S and over the DGG to said one/terminaL «M;a»>*vti 

14. The emergency call handling system of claim 11 wherein the EC 
includes call back means responsive to thdemergency data message that a call back 
to said one terminal through the MSC, BS and over the VC. - 
10 15. The emergency call handling system of claim 1 1 wherein said 

emergency data message includes 1) data information identifying the data message as 
an emergency and 2) data information relating to the identity of the terminal. 

16. The emergency v call handling system of claim 15 wherein the 
emergency data message further includes user medical history information. 
15 17. The emergency call handling system of claim 15 wherein said 

emergency data message further includes data information corresponding to the 
location of the terminal. 

18. The emergency call handling system of claim 11 wherein the MSC 
includes means for analyzing the emergency data message and adding to said 

20 emergency data message forwarded to the EC location information corresponding to 
the location of said terminal. 

19. The emergency call handling system of claim 11 wherein the call 
failure detection means includes count means which counts up to a predetermined 
number of consecutive emergency call failures and thereafter enables the data 

25 transmission means to transmit said emergency data message, 

20. The emergency call handling system of claim 1 1 wherein the call 
failure detection means enables the data transmission means to transmit said 
emergency data upon determination that a failure to set up a call with the VC through 
to the EC is the result of congestion. 

30 21. A method for emergency call handling in a cellular communication 

system for routing emergency calls made by a plurality of subscriber terminals to an 



-14- 

emergency center (EGy via a mobile switching tenter (MSG) cohtroliing a plurality of 
base stations (BS's), said foetho^rt 1 
'■ ■ at least one subscribed termiikl normally tomrhunicating With one selected 

c from the group of a digital control channel (DC via the 

5' BS tb the MSG, said one subseriber tem i^;«**vs - ^ 

initiating ah emergency'call to tKe^EC over the VG to the BS arid through the 
MSG to the EC, ■^'^ ?*«Jsswi v 

' * detecting whemthe emergency call has failed to be set up With the EC, arid 
responsive to detecting a failed set up of ah emergency call with the EC, 
10 transmitting aft emergency data message over the DCC to the BS through the MSG, 
and ^ ' ' v.,-:.-v T p 

the MSG transmitting the emergency data message to the EC. 

22. The emergency call handling method ofclaim 21 further including the 
stejp of the EC transmitting a data acknowledgment message to said one terminal 

1 5 through the MSG, BS and over the DCC upon receipt Of the emergency data message. 

23. The emergency call handling method ofclaim 21 further including the 
step of the EC initiating a call back to through the MSG, BS and over the VC to said 
Orie terminal upon receipt of the emergency data message. 

24. The emergency call handling method of claim 21 wherein said 
20 emergency data message includes 1) data information identifying the data message as 

an emergency and 2) data information relating to the identity of the terminal. 

25. The emergency call handling method of claim 24 wherein said 
emergency data message further includes data information corresponding to the 
location of the terminal. 

25 26. The emergency call handling method of claim 21 further including the 

step of the MSC analyzing the emergency data message to determine if it is an 
emergency message, and adding to said emergency data message forwarded to the EC 
location information corresponding to the location of said terminal. 

27. The emergency call handling method of claim 21 further including the 

30 step of said one terminal counting a predetermined number of call failures and 
thereafter enabling emergency message data transmission to said EC. 
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28. The emergency call handling method of clairri 2 1 further including the 
Step of detecting a failure to^connect vrith a^VO congestion 
and thereafter initiating the step of transmission bf the emergency tdata>message. 

: ,29: ic An emergency ;c^lwhaildling system for cellular communication 
S system for touting emergency calls made by a plurality of subscriber, terminals to ah 
etnergettcy center (EG); said system comprising: ..te; ^ a* c*> 

a mobile switching center (MSG)rfof controlling signaling ?>yith a plurality of 
■-• base stations (BS's^-ahd^ s^ih^i &a *-j<w*%&*t&z it 

at least one subscriber terminal AOntiaHyrco the MSG 

10 through one BS; and said one terminal including data transmission means for 
transmitting data messages including emergencyrdata messages over a digital control 
channel (DCC) through the BS to the MSG; and; - 

data analyzing means in the MSG tor analyzing the data messages received 
• from said one terminal to route emergency data messages to the EC, 
15 30. The emergency call handling system of claim 29 wherein the EC 

included acknowledgment means that upon receipt of the emergency data message 
transmits an acknowledgment data message to the MSG* through the BS and over the 
DCC to said orte terminal. 

31. The emergency call handling system bf claim 29 wherein the EG 
20 includes call back means responsive to the emergency data message that initiates a call 

back to said one terminal through the MSC t BS and over a voice channel (VC). 

32. The emergency call handling system of claim 29 wherein said 
emergency data message includes I) data information identifying the data message as 
an emergency and 2) data information relating to the identity of the terminal. 

25 33. The emergency call handling system of claim 32 wherein the 

emergency data message further includes user medical history information. 

34. The emergency call handling system of claim 32 wherein said 
emergency data message further includes data information corresponding to the 
location of the terminal. 

r 

30 35. The emergency call handling system of claim 29 wherein the means for 

analyzing the emergency data message includes means for adding to said emergency 
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dita message fo^ 

d^aid terminals ^ ? V : ^ ; - w.^-«:*v ...war?-, -^-v^- 

36. The emergency call handling system of claim 29 further including call 
failure detection means for detecting when an emergency Voice call to the EC has 

5 failed to be set up and, respdnsive thereto* enabling tthe data transmission means to 
^ trahsmit the emerge^ - 

37. The emergency call handling system of claim 36 wherein the call 
failure detection means includes couiit means Which counts up i to a predetenrttried 
number of call failures and thereafter enables the data transmission means to transmit 

10 said emergency data messages 

38. The emergency 1 call handling system of claim 36 wherein the call 
failure means enables the data transmission means to transmit said emergency data 
upon determination that a failure to set up a call with the voice channel through to the 
EG is the result of congestion. 

15 39. A method for emergency call handling in a cellular communication 

system for routing emergency calls made by a plurality of subscriber terminals to an 
emergency center (EG) via a mobile switching center (MSG) controlling a plurality of 
base stations (BS's), said method comprising the steps of: 

at least one subscriber terminal transmitting data messages, including 

20 emergency data messages* over a digital control channel (DGG) through the BS to the 
MSC; and, 

analyzing in the MSG data messages received from said one terminal routing 
emergency data messages received in the MSC to the EC. 

40. The emergency call handling method of claim 39 further including the 
25 step of the EC transmitting a data acknowledgment message to said one terminal 

through the MSC, BS and over a digital control channel upon receipt of the emergency 
data message to said one terminal. 

41 . The emergency call handling method of claim 39 further including the 
step of the EC initiating a call back to through the MSC, BS and over a voice to said 

30 one terminal after receipt of the emergency data message. 

42. The emergency call handling method of claim 39 wherein said 
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